Possible neuroendocrine actions of endothelin-3.
The presence of endothelin (ET) immunoreactivity and binding sites in hypothalamus and pituitary gland suggests potential neuroendocrine actions of this family of vasoactive peptides. ET-3, the predominant member of the ET family in brain, exerted significant dose-related (1, 10, and 100 nM) inhibitory effects on PRL release from dispersed anterior pituitary cells in static incubations. The effect was not dependent on voltage-sensitive calcium channels, since the dihydropyridine calcium channel antagonist nifedipine failed to block this action. Nifedipine did, however, significantly reduce the transient acute stimulatory effect of ET-3 on PRL release in cultured cells incubated in dynamic perifusion. The longer lasting inhibitory effect on PRL release that followed the brief stimulatory action was not affected by nifedipine. ET-3 also stimulated a transient but significant release of LH from cells harvested from random cycle female rats, an effect that was not antagonized by a LHRH antagonist, but was blocked by nifedipine, suggesting the mobilization of extracellular calcium as a mechanism of action of ET-3. Nifedipine also reversed the acute stimulatory effect of ET-3 on GH secretion from these cells. Cerebroventricular injections of ET-3 (6 or 60 ng) failed to significantly alter PRL or LH secretion in conscious rats, suggesting that brain-derived ET does not act within the hypothalamus to alter the release of these two hormones. Similarly, iv infusion of even pressor doses of ET-3 (10, 30, or 300 ng) failed to significantly alter PRL, LH, or GH release; thus, it is unlikely that ET of peripheral origin acts within the gland. Our results suggest that locally produced ET may act as a neuroendocrine or paracrine factor controlling pituitary function in the rat.